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CAUTION NOTICE

THE SUBSURFACE [NFORMATION ANG THE SUBSURFACE MVESTIGATION ON WHICH {T IS SASED WERE MADE FOR THE FURPOSE OF STUDY, PLANNING, AND DESIGN, AMD NOT FOR COMSTRUCTION R PAY PURPOSES.

THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST D4TA AVAILABLE MAY BE REVIEWED O INSPECTED IN RALEIGH NY CONTACTING THE M.C. DEPARTMENT OF TRAHNSPORTATION,
GEOTECHNICAL ENGMEEMING UKNIT AT (912 250-4085. NEITHER THE SUBSURFACE PLANS AND REPORTS, MORt THE FIELD BORING LOGS, ROCK COMES, OR SOIL TEST DATA ARE PaRT OF THE COMTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS ANG MDICATED BUUNDARIES ARE BASED OM A GEOTECHMICAL INTERMMETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT MECESSARILY

REFLECT THE ACTUAL SUBRSLRFACE CONDITIONS BETWECN BORNGS OR BETWEEN SAMPLED STRATA WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU ON-PLACE) TEST OATA CAN BE

RELED ON ONLY TG THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST WMETHOD. THE OBSERVED WATER LEVELS OR 50IL MOISTURE CONGITIONS INDICATED N THE SUBSURFACE

BIYESTIGATIONS ANE AS RECOMGED AT THE TIME OF THE INVESTIGATKN, THESE WATER LEVELS OR SOIL MOISTUNE CONDITIONS waY vARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLLIDING

TEMPERATUMES, PRECIPITATION, AND WIND. AS WELL 45 OTHER NON-CLIMATIC FACTORS.

THE WDDER OR CONTRACTOR (S CAUTIONEC THAT DETALS SHOWM ON THE SUBSURFACE PLANS ARE PRELIMNARY ONLY AND N MANY CASES THE FIMAL DESIGN DETAILS ARE DIFFERENT. FOR RIODING

AND CONSTRUCTION FLAFQOSES, REFER TGO THE GONSTRUCTIGN PLANS AND DOCUMENTS FOR FINAL DESIGN INFORMATION ON THIS PROJECT. THE DEFARTMENT DOES NOT WARRANT OR GUAMANTEE THE SUFFICENCY

QR ACCURACY OF THE MVESTIGATION MADE, HOR THE INTERFRETATIONS MADE, OR OFINION OF THE DEFARTMENT AS TO THE TYPE OF MATEMMALS AND CONDITIONS TO BE ENCOUNTERED. THE WIDDER

CONTRACTOR I5 CAUTIOMED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS WECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS FROJECT, THE

or

CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTEMSIGN OF TIME FOR ANY REASGN RESLLTING FROM THE ACTUAL CONDITIONS EMCOUNTERED AT THE SITE DIFFERING FROM

THOSE INGICATED [N THE SUBSURFACE INFORMATION.

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEEG BY THE M, C. DEPARTMENT
OF TRANSPORTATION A5 BEING ACCURATE NOR 1T |5 CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

MOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SFECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED OM DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN ANG THE ACTUAL CONDITIONS AT THE PROJECT SITE.

T. 7. WALKER




PROJECT REFERENCE NO. SHEET NO.
45354.1.14 (BD-5I08M} 2
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYTMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION
i - ~ INDICATES A GOOD MEPRESENTATION OF PAATICLE SIZES FMOM FINE |TD COARSE.
SOIL 16 CONSIOERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATEL, OR WEATHERED EARTH MATERIALS ~ INDICATES THAT SOIL PARTICLES ARE ALL ASPROXIMATELY THE SAME SIZE.(ALSD
THAT CAN BE PEMETRATED WITH A CONTINUOQUS FLIGHT POWER AUGER, AND YIELD LESS THAN POORLY GRADED)
109 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T20%, ASTM D-158&). SOIL GAS-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF Tw0 OR MORE SIZES,
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAING
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PEATINENT FACTORS SUCH
&S MINERALOGICAL COMPOSITION, ANGULARITY, STRUC FURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUMDNESS OF 500 GRAING IS DESIGNATED BY THE TERMS ANGULAR,
VEN ST, 00, SLTY CLY, MOST WTH NTEMEEINED FRE SME INEARAGHY PLSTE, A-T5 _SUBANGLL AR, SUBROUNOED, OR ROUNDED.
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS i TERT MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED [N DESCAIPTIONS
CLASS. [ % 35% PASSING ®20@) (> 5% PASSING "200) NIC MA ALS WHENEVER THEY ARE CONSIDEMED OF SIGNIFICANCE.
GROUP A1 a3 A2 a4 [n5 a6 ] A7 ] ar, a2 A4 A5 COMPRESSIBILITY
CLASS. el A3 | A AT SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 31
O MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO[31-5a
SYMBOL SIS HIGHLY COMPRESSIBLE LIGUID LIMIT GREATER THAN 50
% PASSING _— PERCENTAGE OF MATERIAL |
* 1B GRANULAR MUCK, GRANULAR ST - CLAY |
* 40 S8 MK SOILS g;?:s PEAT DAGAN TERIAL S0ILS S0ILS QTHER MATERI
. 209 25 MC]10 MX|35 MxE35 MX|95 Mx(|35 MX|36 MM (36 MN|IE MN|3E MH TRACE OF ORGANIC MATTER 2 -3 3 - 8% TRACE 1-10%
LITTLE ORGANIC MATTER 3 -5% 5 -12% LITTLE 9 - 28%
LIOUD LT o MO 41 (4 M40 o [4m vec |4 e 4l pac ) 20ILS WITH MDOERATELY ORGANIC 5 - 1@ 12 - 2ax% SOME 20 - 8%
PLASTIC MOEX | € »x NP M (10 MK (UL M |18 X (1O ME [ MN (LD MY LITTLE O& HigHLy | HIGELY ORGANIC > >0 HIGHLY 257 AND ABOYE
CROUP INDEX [] [] [ A x| mox |12 voc[us vor |Ne :DUER?;EOF ORGANIC GROUND WATER
USUAL TYPES|STONE FRAGE. ORGANIC SoILS 7 WATER LEVEL [N BORE HOLE IMMEDIATELY AFTER ORILLING
O el |otwveL o [TV [ SILTY OR CLAvEY SILTY | CLAYEY ROANK
MATERAS | swp  [SMYD| OMAVEL AND SaND | sonLS | SOILS AT b A STATIC WATER LEVEL AFTER 24 noums
TN, RATING i [
gt EXCELLENT T0 500D EAIR TO POOR F:[Drllm'rn room | meuraae hvi. PERCHED WATER, SATURATED ZONE, OR WATER NEARING STRATA
IRCRAE
OHN- SR
PIOF A-7-5 SURGROUP IS =< LL - 3B ; PE OF A-7-& SUBGROUP 1S =LL - 3@ ING OR SEER
CONSISTENCY OR DENSENESS MISCELLANEDUS SYMBOLS
RANGE OF STANDARD MANGE OF UNCONFINED e TEST ORI
prary son Tvee | COMPACTIESS OR | BENETRATION MESISTENCE|  COMPRESSIVE STAENGTH ROADWAY EMBANKMENT (RE) @ e o TEST MORDNG -$— T oG
(N-VALUE) {TONS/FT2 ) WITH SOIL DESCRIPTION vaT AT
SPT N-VALUE
GENERALLY VERY LDOSE ” SOIL SYMBOL @ AUGER BORING O
GRANLEAR e 4108 SPT REFUS
MATERTAL MEDIUM DENSE @ 0 3@ N7A ARTIFICIAL FILL {WF) OTHER COME BORING & USAL
DENSE 36 T0 54 THAN ROADWAY EMBANKMENT
NON-COHESIVE)
VERY DENSE 58 ™) MONITORING WELL
~ERT ST = prpen = === INFERRED sn[E BOUNDARY
GENERALLY SOFT 270 4 2.25 T0 8.50 ==z INFERRED ROCK LIME A PIEZOMETER
SILT-CLAY MEDILM STIFF 470 8 8.5 TO LI = = INSTALLATION
MATERIAL STIFF & 70 15 1L T02 wrrpe?  ALLUVIAL SOIL BOUNDARY O SLOPE INDICATOR
{COHESIVED YERY STIFF 15 T0 38 270 4 INSTALLAT[ON
HARD >3a >+ 2n/020 DIP & DIP DIRECTION OF @
- ROCK STRUCTURES CONE PENETROMETER TEST
TEXTURE OR GRAIN SIZE
U.3. 3TD. SIEVE SIZE 4 1@ 0 @ 280 27 ) SOUNDING mOD
OPENING (MM 476 208 @42 025 0.875 453
o — ABBREVIATIONS
BOULDER COBRLE GARAVEL sa:gE gmb SILT CcLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
(BLOR) «CoB R (CaE. S04 gy ) [law} AT - BOKING TERMINATEQ MICA, - MICACEOUS WEA. - NEATHERED
= CL. - CLAY MOD, - MODERATELY “¥ L UNIT WEIGHT
GRAIN MM 305 ] 24 .25 8.05 0.85 CPT - CONE PENETRATION TEST NP - NON PLASTIC b DRY UNIT WEIGHT
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC

DESCRIPTIONS MAY INCLUDE COLOM OR COLOR COMBINATIONS {TAN, RED, YELLOW-BROWN, BLUE-GRAY).

ANE SHEAR TEST

- F OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ARSREVIATIONS
SOIL MUISTURE CDRRELAT]UN 0 TERMS OFT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK
solL "UISEUREMISTCS“,LE vt I GUIDE FOR FIELD MOISTURE DESCRIPTION | & - vOID RATID 50, - SAND, SANDY 55 |- SeLIT $MOON
(ATTERBERG | F - FINE SL. - SILT,SILTY ST |- SHELBY TURE
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLL. - SLIGHTLY RS |- ROCK
AT FROM BELOW THE GROLUND wATER TABLE | FMAC.- FRACTURED, FRACTURES TCR - TRICCNE REFUSAL RT |- RECOMPACTED TRIAXEAL
Lt LIQUID LIMIT FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFGRNIA BEARING
B HL - HIGHLY ¥ - VERY RATIO
FLASTIC .
SEMISOLLD; REGUIAES DAYING TO
neaE - WET - o) ATTAIN OPTIMUM MOISTURE EOUIPMENT_USED ON SUBJECT PROJEC
s L | PLASTIC LIMIT
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
OPTIMUM MOISTURE - MOIST - ™ 50LID; AT OR NEAR OPTIMUM MOISTURE AUTOMATIC  [T] maANUAL
oM 0 [ cuar wirs
st | sHAmkace LiMIT MORILE B-
oY - © REGUIRES ADDITIONAL WATER TO 0 [ & covmvous FLIsHT aucen CORE SIZE:
ATTAIN OPTIMUM MOISTURE BK-51 2 HOLLOW AUGERS D‘lk
PLASTICITY (] cve-asc [] tano eaceo Fmcen mits [
PLASTICITY [NDEX (D OfY STRENGTH D TUNG.-CARBIDE INSERTS D""
NOWPLASTIC #-5 VERY LOW CME-558
LOW PLASTICITY 615 SLIGHT D CASING |:| W/ ADVANCER TAND TO0L5
MED. FLASTICITY 16-26 MEDIUM . |
HIGH PLASTICITY 26 OR MORE HIGH [] rortase naist % TRICONE STEEL TEETH ] POST HOLE DIGGER
. UM HAND ALGER
COLOR ] TRICONE TUNG.-CARB. ‘
D CORE BT ?ouunmu ROD

MODIFIERS SUCH AS LIGHT, DARK. STAEAKED, ETC. ARE USED TO DESCAIBE ARPEARANCE.

O

L2100

REVISED 09/23/0%
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

ROCK DESCRIPTION

TERMS AND DEFINETIONS

HARD ROCK IS NON-COMSTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL,
SPT REFUSAL [S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TG OR LESS THAN 81 FOOT PER &3 BLOWS.

IN NOM-COASTAL PLALN MATERIAL, THE TRANSITION BETWEEN SOIL AND RICX LS OFTEN REPAESENTED BY A ZONE

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA,
ARENACEQUS - APPLIED TO MOCKS THAT HAVE BMEEN DERMIVED FROM SANC OR THAT CONTAIN SAND.

AEGILLACEOUS - APPLIEND TO ALL ROCKS Ot SUBSTANMCES COMPOSED OF CLAY MINERALS,
OR HAVING & NDTASLE PROPORTION OF CLAY [N THEIR COMPOSITION, AS SHALE, SLATE, ETC,

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ARBOVE THE LEVEL
AT WHICH I7 [S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY MISE TC OR ABOVE THE

CALCAREQUS iCALC.) - SOILS THAT CONTAIN APFRECIABLE AMOUNTS OF CALCIUM CARBORATE.

COLLUYIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT ROTTOM

CORE RECOYERY (MEC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED (N THE CORE BAMREL DIVIDED BY TOTAL
LENGTH OF COME RUN AMD EXPRESSED AS A PERCENTAGE.

DIKE - A TASULAR BODY DF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
RDCK (WR BLOWS PER FOOT IF TESTED.

FINE TD COARSE GRAIN [GNEOUS AND METAMORPHIC ROCK THAT
EE}ET%NE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.

GNEISS, GABIRG, SCHIST, ETC,

FINE TO COARSE GMAIN METAMORPHIC AND NON-COASTAL PLAIN
Rggécmcséum SEDIMENTARY AOCK THAT WOULD YEILD SPT MEFUSAL [F TESTED. ROCK TYPE

b 7| INCLUDES PHYLLLTE, SLATE, SANDSTONE, IZTC. OF SLOPE.
COASTAL_PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED [MTO ROCK. BUT MAY ROT YIELD
SEDIMENTARY ROCK [ SPT REFUSAL, ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
P —L ] sHELL mEDS, ETC.
WEATHERING

FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

HAMMER [F CRYSTALLINE.
VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAIMED, SOME JOINTS MAY SHOW THIN CLAY COATINGS I[F OPEN,

o SLL) CAYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. AOCK RINGS UNDER HAMMER BLOWS iF
OF A CRYSTALLINE HATURE.

SLIGHT ROCK GENEMALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UM TO

6L 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.

MODERATE SIGNIFICANT PORTIONS DF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. TN

(MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLOMED, SOME SHOW CLAY. ROCK HAS

DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF SIRENGTH AS COMPAMED

WITH FRESH MOCK,

MODEMATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DuLL

SEVERE AND DISCOLORED AMT A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE L0SS OF STRENGTH
(MOD. SEV) AND CAN BE EXCAVATED WITH A GEDLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN SFRUCK.

T N ¥ifLb SPT REFUS
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAIMED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
{SEV. {N STRENGTH TO STRONG SOIL. [N GRANLTOID MOCKS ALL FELDSAARS aRE KaAOLINIZED TO SOME

EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMALN.
IF_TESTED, YIELDS SPAT N VALLES > 100 BPF

VERY SEVERE ALL MOCK EXCEPT QUARTZ DISCOLOMED OR STAINED. ROCK FAERIC ELEMENTS ARE DISCERNIBLE BUT
THE MASS 1S EFFECTIVELY MEDUCED TD SOIL STATUS, WITH OMLY FRAGMENTS OF STRONG ROCK
REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TD A DEGREE SUCH THAT ONLY MINOR

I¥ SEV.)

YESTIGES OF THE DRIGINAL ROCK FABRIC REMAIN. [F FESTEL, YIELDS SPT W VALUES < 140 BPF

COMPLEYE

AOCK REOUCED TO SOIL. MOCK FABRIC NOT OISCERNIELE, OR DISCERNIBLE ONLY IN SMALL AND

SCATTEMED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SaAPROLITE I3

ALSO AN EXAMPLE.

ROCK HARDNESS

YERY HARD

CANNOT RE SCRATCHEOD BY KNIFE 0% SHARP PICK. BREAKING DF HAND SPECIMENS REQUIRES

SEVERAL HARD BLOWS OF THE GEQULOGISTS PICK.
HARD AN BE SCRATCHED BY KNIFE OR PICK ONLY WITH BIFFICULTY. HARD HAMMER SLOWS REQUIRED
TO DETACH HANO SPECIMEN.

MODERATELY (AN BE SCAATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEM CaN BE
HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED

By MDDERATE BLOWS.

DIiP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE [S INCLINED FROM THE
HORIZONTAL,

® DIRECTION (OIF AZIMUTH) - THE DIAECTION Of BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH. '

FAALT - A FRACTURE Off FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISMUACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLCSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLOOGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FF) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

THE FIELD.
JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS [S SMALL COMPARED TG

ITS LATERAL EXTENT.

LENS - 4 BDOY OF SOIL QR ROCK THAT THINS DUT [N ONE OR MORE DIRECTIONS.

MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF OIFFERENT COLORS, MOTTLING IN

SOILS USUALLY [NOICATES POOR AECRATION AND LACK OF GOOD OAAINAGE.

PERCHEDR WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PMESENCE DF AN
[NTERVENING [MPERVIOUS STRATUM.

RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF MOCK.

ROCK _QUALITY DESIGNATION (ROD) ~ A MEASURE OF RDCK OUALITY DESCRIBED BY TOTAL LENGTH OF

ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXMRESSED AS A PERCENTAGE.

SAPROLITE {GAP,) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OA FABRIC OF THE

PARENT ROCK.

SILL - AN ENTRUSIVE BODY OF IGNEOUS RDCK OF APPROXIMATELY UNIFORM THICKNESS AND

RELATIVELY 7HIN COMPARED WITH LTS LATERML EXTENT, THAT HAS BEEN EMPLACED PARALLEL

TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIAFEQ SURFACE THAT RESULTS FADM FRICTION ALONG & FART OR
SLIP PLANE.

STANDARD PENETRATION TEST (PENETAATION RESISTANCE)(S®T) - NUMBER OF BLOWS (N O& BFFIOF

GROGVE Ik GOUGH L NCHE ! FI®M PRESSURE OF KNIFE B
MEQLLM e e Ih v erar n Voo | NCH XD Siz6 By e o A 140 L8, BAVER FALLING 33 INCHES REGUIRED TO PRODUCE A PENETAATION OF L FOOT INTQ SOIL WIDF
POINT OF # GEOLOGIST'S PTOK A 2 INCH OUFSIDE DIAMETER SPLIT SPOON SAMPLEM. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
N THAN @1 FOOT PER &0 BLOWS.
SOFT CAN 3€ GROVED O GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
FROM CHIPS TO SEVEMAL INCHES IN SIZE BY MODERATE BLOWS OF A BICK POINT. SMALL, THIN %‘Wg TOTA g{%‘ﬁg OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
PIECES CAN BE BROKEN BY FINGER PRESSURE. ATUM AND EXFRESSED A3 A PERC
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAYATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK CUALITY DESIGNATION (SROM - A MEASURE OF ROCK CUALITY DESCRIBED BY
SOFT OR MORE IN THICKNESS CAN BE BAOKEN BY FINGEM SRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF MOCK SEGMENTS WITHIN A STRATLM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
FINGERNAIL. TOTAL LENGTH OF STRATA AMD EXPRESSED AS A PERCENTAGE.
TOPEON. (IS, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING
IERM SPACING LERM THICKNESS BENCH MARK:s BL-IOU{REBAR AND_CAP): N-759636.1715, E-I724919.76!5
VERY WIDE MORE THAK 10 FEET VERY THICKLY REDDED > 4 FEET
e N 70 1o FEET THICKLY BENDED 15 - 4 FEET
THINLY BEDDED 9.8 - L5 FEET ELEVATION: 672.21 FT.
MODERATELY CLOSE 1 TO 3 FEET
VERY THINLY BEODED 8.03 - 0.6 FEET
CLOSE 16 TO & FEET NOTES:

¥ERY CLOSE

LESS THaN #.16 FEET

0.008 - 0.63 FEET
< @008 FEET

THICKLY LAMINATED
THINLY LAMINATED

INDURATION

FOM SEDIMENTARY RMOCKS, INDURATION IS THE HMRDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.

FRIABLE

MODERATELY [NDURATED

INOURATED

EXTREMELY INDURATEQ

PMURRING WITH FINGER FREES NUMEROUS GRAINS;
GENTLE BLOW BY HAMMER DLSINTEGRATES SAMPLE.

GRAINS CAN BE SEFARATED FROM SaMPLE wITH STEEL PROBE;
BREAKS EASILY WHEN HIT WITH HAMMER.

GRAINS ARE DIFFICULT TO SEPARATE wITw STEEL PROBE;
DIFFICILT TO BREAK WiTH HAMMER.

SHARP HAMMER BLOWS REQUINED TO BREAK SAMPLE,
SAMPLE SAEAKS ACROSS GRAINS.

REVISED 0%/23/0%
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W NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥Y BORELOG REPORT

SJHEET 4 OF 9

WBS 45354.1.14 [P BD-510sM | COUNTY RANDOLPH | GEOLOGIST Stickney, J. K.

SITE DESCRIPTION BRIDGE NO. 79 ON SR 1858 OVER CARAWAY CREEK GROUND WTR (ft)
BORING NO. EB1-A STATION N/A OFFSET N/A ALIGNMENT -L- OHR. Dry
COLLARELEV. 6729 ft TOTALDEPTH 112t NORTHING 759,358 EASTING 1,725,014 24HR.  FIAD

DRILL RIG'HAMMER EFF/DATE HFO0064 CME-550 88% 09/02/2009 [ DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Smith, C. L. START DATE 05/24/11 l COMP. DATE 05/24/11

| SURFACE WATER DEPTH /A

DRIVE

ELEV DEPTH

BLOW COUNT

BLOWS PER FOOT

ELEV

® | T | ®

0.5/

0.51

50

osft| |9 . ;

75

100

L

same. [

L
0
NO. | /Mol &

ELEV. (f)

|
SOIL AND ROCK DESCRIPTION

DEPTH (ft)

675

I
T

" 6729

GROUND SURFACE

0.0

670

668.7 4.2

665

663.7 8.2

PN

—v i v e o o o

ROADWAY EMBANKMENT
Red, Brown and Gray, Silty Clay with Asphalt
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ALLUVIAL
Brown, Silty Sand

RESIDUAL |
Brown, Gray and Green, Medium Dense,
Silty Fine Sand |
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Boring Terminated by Auger Refusal at
Elevation 861.7 ft ON CRYSTALLINE ROCK
{Metamorphosed Graniti‘c Rock)

Note: Soil samples for this project were ot

tested for quality.
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/W NCDOT GEOTECHNICAL ENGINEERING UNIT

[P BORELOG REPORT

|
SHEET & OF 9

WBS 45354.1.14 | TIP- BD-5108M ICOUNTY RANDOLPH | GEQLOGIST Stickney, J. K.

SITE DESCRIPTION BRIDGE NO. 79 ON SR 1858 OVER CARAWAY CREEK GROUND WTR (ft)
BORING NO. EB1-B STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 6723 ft TOTAL DEPTH 14.6 ft NORTHING 759,381 EASTING 1,725,015 24 HR. FIAD
DRILL RIG’'HAMMER EFFJ/DATE HFOO0064 CME-550 88% 09/02/2009 | DRILL METHCD H.S. Augers | HAMMER TYPE Automatic

DRILLER ' Smith, C. L.

START DATE 05/24/1

1 COMP. DATE 05/24/11

| SURFACE WATER DEPTH N/A

ELEV
4

DRIVE
ELEV
()

BLOW COUNT
0.5t | 0.5ft | O.5ft

DEPTH
")

25
1

BLOWS PER FOOT
50

samp. |

75 NO. | /Mol

1 L

L
o}
100 c

|
SOIL AND ROCK DESCRIPTION

ELEV. (ft] DEPTH (it

675

670

665

GROUND SURFACE 0.0]
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w

668.5 3B
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e el =X
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ROADWAY EMBANKMENT
Red, Brown and Gray, Silty Clay with Asphalt
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662.0 10.3
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ALLUVIAL

13.8

658.5 1

13 187/0.2

Brown and Gray, Siltty Sand
RESIDUAL |
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70070 7%
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b

Brown, Gray and Gresn, Silty, Fine Sand
WEATHERED ROCK
{Metamorphosed Granitic Rock)
Boring Terminated BY AUGER REFUSAL at
Elevation 657.7 ft ON CRYSTALLINE ROCK
(Metamorphosed Graniti‘c Rock)

Note: Soil samples for this project were not

tested for quality!
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7N\ NCDOT GEOTECHNICAL ENGINEERING UNIT
[Y) BORELOG REPORT

\
SHEET 6 OF 9

WBS 45354.1.14

[ TIP BD-5108M

| coUnNTY RANDOLPH

| GEOLOGIST Stickney, J. K.

SITE DESCRIPTION BRIDGE NO. 79 ON SR 1858 OVER CARAWAY CREEK

BORING NO. EB2-A

STATION N/A

OFFSET N/A

ALIGNMENT -L-

COLLARELEV. 6727 ft

TOTAL DEPTH 153 %

NORTHING 759,360

EASTING 1,724,951

GROUND WTR (ft)
0 HR. Dry
24 HR. FIAD

DRitL RIGHAMMER EFF/DATE HFOO0064 CME-550 88% 093/02/2000

| DRILL METHOD H.S. Augers

[ HAMMER TYPE  Automatic

DRILLER Smith, C. L.

START DATE 05/24/11

COMP. DATE 05/24/11

| SURFACE WATER DEPTH N/A

DRIVE BLOWS PER FOOT SAMP. L |
BEV| mev DEFIH BLOW COUNT A/ 0 SOIL AND ROCK DESCRIPTION
® | @ | ™ |ost|osk|osm| 0 25 50 75 100] | NO. /Mo 6 | eev.m DEPTH (f
675
1 [ 6727 GROUND SURFACE 04
I | N T ROADWAY EMBANKMENT
J I- - - L[~ Tan, Brown and Orange, Silty Sand with
670 ] t - some Clay
6686 ¢ 4t L1 — i t
] T% . . M [CE
665 ] L. t
f636 +.91 |- - - -
o 1 1 1 .. [
] [z " . W . 11,0
] N ALLUVIAL
660 - \\ Brown and Gray, Clayey Silty Sand
GER 6 + 14.1 SN . S RESIDUAL |
- 8 { 12188001 ) - - M - Lo o -1 - | D Brown, Gray and Green Silty Sand 151
100/0.6 WEATHERED ROCK
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{Metamorphosed Granitic Rock)
Boring Terminated BY ALUGER REFUSAL at
Elevation 857.4 ft ON CRYSTALLINE ROCK

{Metamorphosed Granitic Rock)

Note: Soil samples for this pr(}:ject were not
tested for quality,
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NCDOT GEOTECHNICAL ENGINEERING UNIT

\
SHEET 7 OF 9

WBS 45354.1.14 | iP BD-5108M | county RANDOLPH | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE NO. 79 ON SR 1858 OVER CARAWAY CREEXK GROUND WTR (ft)
BORING NO. EB2-B STATION N/A OFFSET N/A ALIGNMENT -|.- O HR. 95
COLLARELEV. 67281t TOTAL DEPTH 16.4 ft NORTHING 759,385 EASTING 1,724,955 24 HR. FIAD
DRILL RIG/HAMMER EFFJ/DATE HFO0064 CME-550 88% 09/02/2003 | DRILL METHOD H.S. Augers l HAMMER TYPE Automatic
DRILLER Smith, C. L. START DATE 05/24/11 COMP. DATE 05/24/11 l SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E(Lfg" ELEV DE(E;”“‘ s v SOIL AND ROCK DESCIJRIPTION
(ft) 0.5ft | 0.56 | .51 | |0 25 50 s 100 | NO. | /Mol ELEV. {ft) DEPTH (i)
675 .
T [ s72.8 GROUND SURFACE 0.0
5 I. . \_:-'_:‘_ ROADWAY EMBANKMENT
1 [. . - oL Fan-Brown and Orange, Silty Sand with
670 4 i (s . Some Clay
6689 1 39 | . . (- - .. t B
1 ¥ PN E
1 l. . Lk
665 I 1 i
6639 1 89 |- - Vi - 9.4
1 TV e S54 o ALLUVIAL
1 " L35 Brown and Gray, Claysy Sand
660 T L 35 129
9] 139 I- . .. RESIDUAL 144
1 5 22 1804 == =T = Brown, Gray and Green Siity Sand ]
1 - - - | - 100M09 WEATHERED ROCK 16.4
+ (Metamorphosed Granitic Rock) f
T I~ Boring Terminated BY AUGER REFUSAL at
T r Elevation 656.4 ft ON CRYSTJl\LLINE ROCK
1 : (Metarmorphosed Granitic Rock)
T r Note: Soil sarnples for this pr(})ject were not
T i tested for quality.
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SHEET 3

NortH CAROLINA DEPARTMENT o TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS: 45354.1.14 TiP: BD-5108M COUNTY: Randolph

DESCRIPTION(1): Bridge No. 79 on SR 1858 over Caraway Creek

EXISTING BRIDGE

Information from: Field Inspection X Microfilm (reel pos: )
Other (explain) Rountine Inspection Report dated 11/30/2010

Bridge No.; 79 Length: 71 Total Bents: 4  Bentsin Channel: 2 Bents in Floodplain: 4

Foundation Type: Endbents: Timber caps on timber piles. Interior bents: Timber caps, post and concrete sills

EVIDENCE COF SCOUR(2)
Abutments or End Bent Slopes: None Observed

Interior Bents: None Observed

Channel Bed: On rock

Channel Bank: Some undercut evident by trees leaning toward the center of the channel.

EXISTING SCOUR PROTECTION
Type(3): None

Extent{4): N/A

Effectiveness(5): N/A

Obstructions(6): Debris rock, tree limbs on upstream side of B-2

INSTRUCTIONS

1 Describe the specific site's location, including route number and body of water crossed.

2  Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

3 Note existing scour protection (e.g. rip rap).

4 Describe extent of existing scour protection.

5 Describe whether or not the scour protection appears to be working.

6 Note obstructions such as dams, fallen trees, debris at bents, etc.

7 Describe the channel bad material based on observation and/or samples. include any lab results with report.

B Describs the channel bank material based on observation and/or samples. Include any lab results with report.

9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).

10 Determine the approximate floodplain width from field observation or a topographic map.

11 Describe the material covering the floodplain (e.g. grass, trees, crops).

12 Use professional judgement to specify if the stream is degrading, aggrading, or static.

13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

14 Give the design scour elevation {DSE) expected over the life of the bridge (approx. 100 years). This
slevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit thearitical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on siopes}. The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deesmed appropriate, and overall geologic conditions at the site.




DESIGN INFORMATION
Channel Bed Material(7): Rock, boulders, cobbles and sand

Channel Bank Material(8): Silty Sand

Channel Bank Cover(9): Mature tress, shrubs and grass

Floodplain Width(10): 150" +/-

Floodplain Cover{11): Mature trees and grass

Stream is(12): Aggrading Degrading

Channel Migration Tendency(13): Slim migration tendency to the east.

Static X

Observations and Other Comments: Multiple repairs to bridge deck, beams, wingwalls and timber piles

X

DESIGN SCOUR ELEVATIONS(14) Feet

BENTS

——

Meters

| I I [ |

Design Scour Elevations were not
calculated because scour does not impact the

endbents.

I I | I I

Comparison of DSE to Hydraulics Unit theoretical scour:
N/A ]

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank

Sample No.

Retained #4 Soil samples collected for this project were not tested

Passed #10

Passed #40

Passed #200

Coarse Sand

Fine Sand

Silt

Clay

LL

PI

AASHTO

Station

Offset

Depth

%,

Reported by:

Form GEU-017e

Date: 0)

Ravised 7/26/2007
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